Rhizoplane fungi: The previously uprooted roots of onion plant were subjected for a series of washings with sterilized distilled water, dried, cut into equal segments (1 cm long). Five segments were placed on the surface of the PDA medium plates. The plates were incubated at 19 o C and 28 o C (5 replicates for each sample) for 7 days during which the developing colonies were counted and identified.
Phyllosphere fungi: Green leaves of onion were cut into segments (1 cm diam each). Twenty g of these segments were placed in sterile conical flasks containing 100 ml sterile distilled water and were shaken for 20 minutes. Final desired dilution (1/500) was prepared. One ml of the final dilution was transferred into sterilized Petri dish, and then 10-15 ml of melted PDA medium was poured and shaken gently. The plates were incubated at 19 o C and 28 o C for 7 days (5 replicates for each sample). Developing colonies were identified and counted.
Phylloplane fungi: The previous segments of onion green leaves were washed several times with sterilized distilled water. Then they were dried thoroughly between sterilized filter paper. Five segments (1 cm diam.) were placed on the surface of PDA plate. Five replicates were used for each sample and the plates were incubated at 19 o and 28 o C. The developing fungi were counted and identified.
Identification of fungi
The fungal colonies were identified based on macro-and microscopic characters following Raper and Fennell (1965) 
Statistical analysis
Hierarchical clustering analysis using free online software statistical analysis (www.wessa.nit.com) was used and Detrended Correspondence Analysis (DCA) was performed using Canoco 4.5 (Ter Braak and Šmilauer, 1998) to ordinate sources based on their fungal composition.
RESULTS AND DISCUSSION

Collection of Samples
Two localities in Assiut Governorate were selected for the present study; Botanical Garden of Faculty of Science, Assiut University and Refa Village (12 Km south of Assiut city). Samples were collected monthly during the growing season which extended from September 2005 to April 2006.
Soil samples: Twenty-six soil samples were collected at a depth of 5 inches, put in sterilized polyethylene bags and mixed thoroughly and transferred directly to the laboratory (Johnson et al., 1959).
Root samples: Onion roots (20 samples) were uprooted from the soil and shaken gently to collect the adhering soil. Then the roots and soil were placed separately in sterilized polyethylene bags and transferred to laboratory.
Samples of green leaves:
For determination of phyllosphere and phylloplane fungi, 20 samples of green tubular leaves of onion were collected by cutting using sterilized scissors and packed directly into polyethylene bags and transferred to laboratory.
Isolation of Fungi
Soil borne fungi: Potato Dextrose Agar medium (PDA) supplemented with rosebengal (0.067g/l) and chloramphenicol (0.25 g/l) as bacteriostatic agents (Smith and Dawson, 1944; Booth, 1971 ) was used. The dilution-plate method was employed to determine soil fungi (Johnson et al., 1959; Moubasher et al., 1977) . One ml of the desired dilution was transferred directly into each of sterilized 9 cm diameter Petri dishes, then, ~20ml of PDA were poured in each plate and stirred gently for homogenous distribution of soil suspension. The plates were incubated either at 19 o C and 28 o C for 7 days (five replicates for each sample). The developing colonies were enumerated and identified.
Rhizosphere fungi: The dilution plate method was used to isolate rhizosphere fungi. The PDA plates were incubated at either 19 o C or 28 o C (five replicates for each sample) for 7 days during which the developing fungi were counted and identified.
Rhizoplane fungi:
The previously uprooted roots of onion plant were subjected for a series of washings with sterilized distilled water, dried, cut into equal segments (1 cm long). Five segments were placed on the surface of the PDA medium plates. The plates were incubated at 19 o C and 28 o C (5 replicates for each sample) for 7 days during which the developing colonies were counted and identified.
Identification of fungi
Statistical analysis
RESULTS AND DISCUSSION
Seventy-nine species belonging to 32 genera were identified from soil (58 species and 25 genera), rhizosphere (47 and 23), rhizoplane (30 and 16), phyllosphere (37 and 15) and phylloplane (28 and 14) on PDA medium at 19°C. While lower number of genera (insert the number) and species (insert the number) were recovered at 28ºC from soil (26 genera, 60 species), rhizosphere (19 genera, 40 species), rhizoplane (13 genera, 28 species), phyllosphere (14 genera, 36 species) and from phylloplane (12 genera, 25 species) ( Table 1) .
Fungi isolated from soil samples
Seventy-two species appertaining to 29 genera were isolated from soil cultivated with onion plant on PDA plates incubated at 19° and 28°C. Aspergillus, Penicillium, Cochliobolus, Fusarium and Rhizopus were the most common genera at both 19° and 28°C. They were recorded in 65.38 -100% of total samples tested ( Table 1 ). The gross total fungal count was higher at 19°C than at 28°C as shown in table (1). Aspergillus was represented by 9 and 8 species comprising 33.30 and 50.21% of total fungi at 19° and 28°C respectively. A. niger and A. terreus were isolated in high frequencies (ranging between 73.08% and 100% of total samples tested). On the other hand, A. sydowii was recorded only at 19°C with 11.54% frequency of occurrence, while two species (A. carbonarius and A. oryzae) were isolated only at 28°C. A. niger was reported as an abundant soil-borne fungus and may be a source of black mould of onion (Tyson and Fullerton, 2004) . Penicillium occurred in 84.62% and 88.46% of total samples at 19° and 28°C respectively. It was represented by 12 species of which, P. funiculosum was the most common, followed by P. chrysogenum at 19ºC and P. oxalicum at 28ºC. P. islandicum and P. mirabile were detected only at 19°C, but P. pinophilum was isolated at 28°C. Cochliobolus (3 species), with its predominant species C. spicifer, was detected in 76.92% of total samples. C. hawaiiensis was isolated from 3.85% of total samples at only 28°C (Table 1) . Fusarium was represented by 6 and 5 species at 19° and 28°C respectively. F. oxysporum was the most common species, followed by F. solani. F. equiseti, F. tricinctum and F. xylarioides were isolated only at 19°C, and F. oxysporum var. redolens and F. subglutinans were isolated rarely at 28°C only. Rhizopus stolonifer appeared in 84.62% and 65.38% of total samples, accounting 6.56% and 6.43% of total fungi at 19° and 28°C respectively ( Table 1) . The remaining genera (20 genera at 19°C and 21 genera at 28°C) were recorded in moderate or low frequency of occurrence (Table 1) . Several fungal genera and species were commonly isolated from soil in Egypt 
Rhizosphere fungi
Fourty-seven and 40 fungal species belonging to 23 and 19 genera constituting 679945 and 572980 cfu/g were isolated from 20 rhizosphere samples on PDA at 19° and 28°C respectively ( Table 1 ). The number of species in the rhizosphere (52 species) was less than that in the soil away from it (72 species). This is probably due to that exudates secreted from onion roots preventing nonrhizosphere fungi to gain access to the rhizosphere. Our results are in harmony with those of Sule and Oyeyiola (2012), while in contrast with those of Mehrotra and Kakkar (1972) who recorded greater number of fungi in the rhizosphere than in the soil. Aspergillus (8 species) comprised 54.49% and 63.32% of total fungi at 19° and 28°C respectively. A. niger was the predominant species followed by A. terreus and A. versicolor were isolated in moderate frequency at 28°C and in low frequency at 19°C. A. flavipes was isolated only at 28°C and A. niveus at 19°C only (Table 1) . Penicillium was represented by 10 and 9 species matching 14.75 and 15.18% of total fungi at 19° and 28°C respectively. P. funiculosum was isolated moderately, while the remaining Penicillium species occurred in low frequency. The results showed that P. chrysogenum, P. mirabile and P. pinophilum were recorded at 19°C only, whereas, P. citrinum and P. islandicum were isolated at 28°C only. Rhizopus stolonifer occurred in 65% of the total samples tested, matching 6.26% and 6.75% of total fungi at 19° and 28°C respectively. 
Rhizoplane fungi
Thirty and 28 species belonging to 16 and 13 genera were collected from onion roots at both 19° and 28ºC respectively on PDA medium ( 
Phyllosphere fungi
Fifteen genera and 37 species (at 19°C); 14 genera and 36 species (at 28°C) were recorded as phyllosphere fungi from green leaves of onion (Table 1 ). The total counts were slightly higher at 19°C (133500 cfu/g green leaves) than at 28°C (131300). Aspergillus (8 and 7 species, comprising 33.4% and 38.54% of total fungi at 19° and 28°C respectively), Cladosporium (3 species, 23.1% and 21.25% of total fungi), followed by Penicillium (10 and 9 species, 10.8% and 16.76% of total fungi) were the most common genera ( 
Phylloplane fungi
Fourteen and 12 genera including 28 and 25 species and contributing 811 and 944 cfu/25 leaf segments were isolated at 19° and 28°C respectively (Table 1) . Aspergillus (7 species) was recorded in all samples matching 36.50% and 49.68% of total fungi at 19° and 28°C respectively. A. niger was the most common species, detected in all samples, contributing 28.24% and 40.89% of total fungi at 19° and 28°C respectively. A. versicolor was isolated at 19°C only, while A. ustus was recorded at 28°C only. The remaining species were infrequent (Table 1) . Penicillium was isolated in moderate frequency (65% of samples) at 19°C representing 12.59% of total fungi and high frequency at 28°C (13.56% and 70% respectively). It was represented by 7 and 6 species at 19° and 28°C respectively. P. funiculosum was isolated moderately occurred in 40% and 55% of total samples, comprising 8.26% and 10.81% of total fungi at 19° and 28°C respectively. It is worthy to mention that, P. corylophilum, P. fellutanum, P. mirabile and P. waksmanii were recorded at 19°C only, while P. citrinum, P. duclauxii and P. pinophilum were isolated at 28°C only. The remaining Penicillium species (P. chrysogenum and P. oxalicum) were recovered in low frequency at both 19° and 28°C (Table 1) . Cladosporium (2 species) and Alternaria alternata were isolated in moderate occurrence, while Rhizopus stolonifer was isolated in moderate and low frequencies at 28° and 19°C, respectively. In most reports, there is a marked dominance of anamorphic fungi, mostly of ascomycetous affinity, and the main genera found in the phylloplane are Cladosporium, Aspergillus, Alternaria, Aureobasidium and Epicoccum Table ( Hafez et al., 2015) .
Aspergillus niger and Cladosporium cladosporioides were also the most common species of leaf surface of onion as recorded previously by Abdel-Sater (2001).
In the present study, the number of phyllosphere fungi of green leaves (41 species) exceeded that of phylloplane fungi (33 species). This means that about 22% of fungal species are not really inhabitants of the leaf surface, but are deposited from the air. These results are in agreement with those reported by Abdel-Sater (2001) and Abdel-Hafez et al. (2015) , who examined the leaf surface fungi of onion plants and reported that the number of phyllosphere fungi (58 and 20 species respectively) outnumbered those of the phylloplane (25 and 9 respectively). Results of the present study revealed that, the lowest number of genera (17 and 17) and species (41 and 35) was almost isolated from leaves as phyllosphere and phylloplane mycobiota respectively. This is probably because the leaf surface is exposed to rapidly fluctuating temperature and relative humidity, as well as repeated alternation between presence and absence of free moisture content dew. Also, the leaf itself is surrounded by a very thin laminar layer in which moisture emitted through stomata may be sequestered, thereby alleviating the water stress to which epiphytes are exposed (Lindow and Brandl, 2003). Temperature is one of the limiting factors in fungal growth and spread. In the present study, some fungi were isolated either at 19°C, such as Humicola grisea, P. mirabile, Rhizoctonia solani; or at 28°C, such as Cheatomium brasiliense and Zopfiella latipes. However the optimum temperature for Rhizoctonia solani growth ranged between 15 -30°C (Orozco-Avitia et al., 2013). In cluster analysis, the 5 sources (soil, rhizosphere, rhizoplane, phyllosphere and phylloplane) and two incubation temperatures (19° and 28ºC) were grouped based on total counts of fungal species (Figure 1) . The analysis showed that, fungal species isolated from soil at 28ºC and rhizosphere at both 19º and 28ºC cluster closely together and they are the most similar to fungal community in soil at 19ºC. Also, fungal communities isolated from phyllosphere at both 19º and 28ºC were clustered together in the same group (C). The cluster analysis in figure  ( 2) was used to compare different sources according to their number of genera and species. The cluster classify sources into four groups of which groups A and B are closely related, while, fungal genera and species isolated from soil at both 19º and 28ºC (group D) showed the least similarity with those isolated from other sources (Figure 2) . Figure 3a exhibited the distribution of genera is significantly different, for example Acrophialophora and Setosphaeria were closely related and showed significantly difference from Alternaria, Fusarium and Trichoderma. On the other hand, figure (3b) shows differences in composition of fungal genera isolated from different sources at 28ºC using detrended correspondence analysis (DCA). Interestingly, Macrophomina and Rhizoctonia are closely related and significantly different from Alternaria, Fusarium and Sordaria. Figure 1 Cluster analysis of 5 sources; soil at 19°C incubation temperature (1), soil at 28°C (2), rhizosphere at 19°C (3), rhizosphere at 28°C (4), rhizoplane at 19°C (5), rhizoplane at 28°C (6), phyllosphere at 19°C (7), phyllosphere at 28°C (8), phylloplane at 19°C (9) and phylloplane at 28°C (10) based on the similarity of their fungal communities using species total counts. The sources cluster into four major groups (A to D). Sources of group C are similar to those of group D, while groups A and B have low similarity with groups C and D.
New record species in Egypt
A fungal species was recorded in this study from phylloplane (green leaves of onion plant at 28ºC) for the first time in Egypt, namely Zopfiella latipes . It was isolated from samples and accounting 0.32% of total phylloplane fungi (Table) .
Zopfiella latipes (Lundqvist) Malloch and Cain 1971
Synonym: Tripterospora latipes Lundqvist, 1969
Macroscopic features: On PDA and glucose-Czapek's agar, colony grows fast, attaining 9 cm in diameter after 10 days at 28ºC, greyish brown to olive brown, velutinous; reverse dark brown.
Microscopic features: Ascomata pale greyish brown or dark brown to black, globose or subglobose, superficial, non-ostiolate, irregularly dehiscing, 120-205 µm in diameter, and covered with hyphae. Peridium semitransparent, with soft skin, composed of three or four layers of irregular or angular thin-walled pseudoparanchymatous cells (Figure 4 A,B) . Asci are 8-ascosporous, thin walled, clavate, broadest in the middle, 80-120×14-18 µm, apically truncate ( Figure 4C ). Ascospores biseriate, ellipsoidal, globulate, becoming one-septate in the lower third, slightly constricted at the septum, 2-celled; large upper cell 16-25 x 12-15 µm, ellipsoidal, apex conical or umbonate, base truncate, olivaceous to brown, thin-walled, smooth, with a subapical germ pore, 1 µm in diameter, lower cell small, 4-8 x 3.5-7µm, broadly cylindrical, apex truncate, base broadly rounded, hyaline ( 
CONCLUSION
The fungal compositions of soil, root and leaf surfaces fungi associated with onion plant were determined, resulting in collecting 79 species belonging to 32 genera, of which Zopfiella latipes was recorded during this investigation for the first in Egypt. The fungal species isolated from soil at 28ºC and rhizosphere at 19º and 28ºC are similar to fungal community in soil at 19ºC. Also, fungal communities isolated from phyllosphere at both 19º and 28ºC are basically similar.
